Early adverse experiences can precede long-term negative effects on physical health. Children experiencing armed conflict, flight and displacement, and refugee life may be at enhanced risk. Recent psychobiological models integrating knowledge about perinatal and childhood stress with susceptibility to chronic illnesses in later life make clear the pressing need for protective provision for war-affected children, who experience multiple traumas and continuing stressors. There is increasing recognition of the mechanisms linking physical and mental health with adult diseases seen as developmental disorders with origins early in life. Biological embedding models propose links between early adversity and increased vulnerability to later disease and premature death. Threat is central for children and families whose lives are changed by war and displacement, and may activate biological and behavioural systems that could increase the risk of long-term ill-health. Applying these models to understanding the experiences of refugees and the translation of these into the care provided and ways of monitoring and protecting long-term population health could potentially promote interventions to reduce longer term and secondary harms.
Armed conflicts around the world have created an inflow of refugees into the Nordic countries. Although refugees have escaped hazards and threats to their lives and their loved ones, significant risks remain to their physical and mental health. There is an obvious humanitarian need for physical necessities, education and health care; however, the disruptions of displacement and migration, and the demands of adaptation to new environments that these entail, also require public health approaches encompassing a wide range of needs. These approaches should be informed by the emerging science on the impact of trauma and migration, which suggests the need for immediate high-quality care and provision combined with longterm surveillance to promote health. These factors can disproportionately affect the young, who may be particularly vulnerable.
The Syrian crisis has drawn attention to the huge numbers of people affected by armed conflict and has led to significant increases in migration. In May 2016 there were 4,844,111 registered Syrian refugees, over half of whom were children and young people [1] . This does not include people affected by war who were not official refugees. More broadly, figures from the United Nations High Commission on Refugees indicate that 59.5 million people worldwide in 2016 were forcibly displaced and 51% of refugees were under the age of 18 years [2] .
Because the Nordic countries have become important countries of sanctuary, and with the proportion of migrants in their populations increasing, the impact on public health in these countries is significant. For example, in 2015 Sweden received 162,877 applications for asylum, of whom 70,384 were children and, of those, 35,369 were unaccompanied minors under the age of 18 years [3] . Although the initial impact is experienced as a need for appropriate care and services, emerging science indicates some more fundamental questions for long-term population health.
Prior studies of war and famine show that early adverse experiences can precede long-term negative effects on physical health [4] . Recent advances in understanding and the integration of knowledge about psychobiological models of the impact of psychological stress perinatally and in childhood, and of susceptibility to chronic illnesses later in life [5, 6] , make clear the pressing need for protective provision for children affected by war.
Many children fleeing war experience multiple traumas, including exposure to armed conflict, displacement, loss of close relationships, loss of security and continuing significant stresses [7] . New contexts may present new risks for children, both physically and emotionally. Models based on current best evidence indicate specific reasons to be very concerned about the risks to the long-term physical health of children who live through conflict and displacement. Recent years have seen an ever-increasing recognition of close linkages between children's physical and mental health and adult diseases seen as developmental disorders with origins early in life [8] . The 2011 comprehensive review and biological embedding model of Miller et al. [5] made links between early adversity and increased vulnerability to later disease and premature death. Understanding these models in relation to refugees could potentially promote arguments for interventions to reduce long-term harm.
The model of Miller et al. [5] brought together diverse behavioural and biomedical publications, describing how childhood stress operates at the molecular level to affect the risk of later chronic disease. They posited that biological processes creating tendencies towards inflammation operate in parallel with changes in behavioural and emotional functioning under stress that interact to increase the risk of chronic disease later in life. They identify major risk factors increasing the risk of physical ill-health in adulthood: maltreatment, low socioeconomic status and early stress. Notwithstanding methodological limitations in the maltreatment literature, provocative findings link genetics, adversity and inflammation [9] . For socioeconomic status, large-scale prospective studies using representative samples indicate lasting effects. Evidence on the early effects of stress, primarily from animal models, indicates vulnerable periods early in life [10] .
Children who experience armed conflict, flight and displacement are exposed to all these major risk factors. Miller et al. [5] further argued that childhood adversity leads to the programming of cellular response tendencies that increase the risk of inflammation via epigenetic marking, post-translational modification and tissue remodelling, which lead to excessive inflammatory responses to challenges. These proinflammatory tendencies interact with behaviours that arise in response to stress. For example, increased vigilance and mistrust are typical behavioural and cognitive responses when faced with high levels of threat. Although adaptive in the face of threat, these protective behaviours increase the risk of negative interactions and limit the initiation of potentially beneficial interactions. Miller et al. [5] provided examples of many interacting biological and behavioural mechanisms that lead to pathogenesis via chronic inflammation -including high blood pressure, insulin resistance, damage to tissues and tumour progression -and are associated with chronic diseases such as diabetes, coronary heart disease, autoimmune disease and cancer.
Threat is, of course, central for children and families whose lives are changed by war, flight and displacement. Biological and psychological systems that are primed to respond to fight and flight responses, with predictive adaptive responses [11] , are advantageous where robust endocrine activity is evolutionarily valuable. However, downstream these responses may increase the probability of impulsive behaviours, reward orientation and unhealthy lifestyle choices, which can translate into obesity and the use of alcohol and drugs [12] . A striking finding from non-refugee populations noted in the 2015 review of Rook et al. [6] is that the process of migration in itself appears to increase the risk of ill-health -for example, type 1 diabetes or multiple sclerosis. Chronic inflammatory disorders appear more common in immigrants to high-income countries. Combining stress and developmental plasticity models with these findings on migration would add to a better understanding of the complex patterns of risk for refugees.
Ecologically grounded models [7] conceptualize the child as nested within the family, which, in turn, functions within broader social settings, including national and international contexts. Refugee children experience changes across all these levels with each displacement and relocation, with continuing stress and the risk of violence in their environments through flight and displacement. Studies of social support show an important capacity for dampening the effects of stress [13] . Warm, supportive care may mitigate effects; in Afghanistan, better family life was associated with lower levels of child psychological disturbance, whereas higher levels of intra-familial violence predicted poorer adjustment [14] .
The need for preventive work is clear. The life or death situations encountered by families experiencing conflict and subsequent flight are as threatening as anything encountered in human evolution. Once in safety, the implications are two-fold. First, the needs of children and families should be well understood and provided for, both physically and psychologically, with every effort made to facilitate warm care and supportive, positive environments. The models discussed here suggest that this is not only humane and important in the short term, but also likely to have an important preventive function. Second, in the stable environments offered by the Nordic countries, research and surveillance approaches should seek to identify and track risk factors for stress and psychological and physiological dysregulation and dysfunction with the aim of understanding mechanisms and preventing stress-related disorders. The prevention of poor health through all possible means to protect the wellbeing of refugee children and young people and families is an urgent priority with potentially lifelong consequences.
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